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(54) Apiaaratus for the production of a duplicate of a denture original and improved process for 
denture duplication 

(57) A flask apparatus for production of a duplicate ^ 
of an original denture comprises a bottom mold (1) for 
the plaster cast of the gum portion, a top countemnold 
(2) for the silicon polymer cast of the dental arch, and 
bolts (14) to lock the molds durir^ tfie pressing of the 
imprint and production of the cop/. 
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Description 

^ The present inventbn relates to a flask devic for I 
production of a copy or duplicate of an original denture, I 
along with the relative process for reproduction of the 1 5 
denture using said apparatus. 1 

The term denture is used in the preserrt invention 
and in the claims to indicate both a fixed denture and a 
motMle denture, wfiether partial or total. 

It is known tfiat those wfK) wear derrtures have to io 
have at least one copy of the latter in case of foss, 
breakage or unavailability of the original. 

According to conventfonal technofogy, a second 
copy of the original denture requires an extremely 
length preparation time, which is comparat)le to the time is 
required to prepare the original. The user is left wittxHit 
his or her denture for several days, and also has to 
sperKt time at a technical laboratory for the operatkxis 
of preparing mokis and selecting artificial teeth. 

In effect the conventional technofogy used for pro- 20 
duction of a denture identical to the original is the same 
as tiiat used to prepare the original Hsetf, and likewise 
the cost \s more or less comparable to that of preparing 
an original. 

Italian patent No. 1.256,574 descrfoes a process for 25 
duplicating an original denture, accoiding to which the 
copy of an original denture can be made in an extremely 
short time and resulting in a product wNch cannot be 
obtained as such except using said process. 

In effect the teeth are produced using a resin for for- 30 
matKNi of artificial teeth, which is polymerised in situ, 
arxJ the teeth themselves are bonded to the "pink resin" 
tooth bearing structure (gum portion) by means of 
chentical fusion of the two resins. This constitutes the 
difference between this process and those of the prior 3s 
art in which, on the contrary, the artificial teeth are 
selected from pre-existing standard types normally 
available on the market, ready fnnished and polished. 
arxJ these are then imprisoned in the pink resin gum 
mold witfK>ut any welding together of the pink resin itself 40 
and the tooth. 

As described in tfie patent mentioned above, the 
process is carried out inskie a conventional flask, of the 
type L^ed to produce plaster vnckSs for general use in 
th field of odontotechny. 45 

Afthough for ease of comprehensfon the apparatus 
according to the present invention is termed ttask 
apparatus", it in no way resembles a conventional odon- 
tot chnicat flask. The apparatus according to the 
present invention has in fact been created to obtain the so 
duplicate dentore in an optimum form and in the fastest 
possit)le time, and said apparatus cannot be used in 
odontotechny for same purposes as the conventional 
flask mentioned above. 

The apparatus according to ttie present inventfon ss 
further allows greater economy and imreased automa- 
tion in the production of ttie copy when compared with 
conventional flasks, and furthermor its use also 
involves an improvement in the process operations 


when compared with the prior art as descrbed in the 
Italian patent mentioned atxive. 

Thus, Italian patent No 1,256.574 descrfoes a 
process for duplication of an original denture, made up 
of a gum portion and a tooth portion, comprising the 
operations of: embedding the gum portion in a dental 
molding material to form a mold for the gum portion con- 
taining an impression tiiereof ; embedding ttie tooth por- 
tion in a first polymerisable resin material in a releasing 
contiguous relationship with the mold for the gum por- 
tion; polymerizing the first resin material to form a moM 
for the tooth portion containing an inpression thereof; 
separating the mokl for the tootti portion and the moU 
for the gum portion and removing the original denture 
therefrom; filling the mold for the tooth portion with a 
second potymerizable resin material suitable for con- 
struction of artificial teeth arxJ polymerizing this secorxJ 
resin material to obtain a duplicate dental arch of the 
original derrture; separating off and cleaning each single 
tootti of said duplicate dental arch; placing the single 
teeth in their respective positions in the moM for the 
tootti portion, to reform the dental arch; fOling the 
remaining space in the mold for the tooth portion with a 
third polymerizable resin suitable to form the gum base 
of a denture; filling the mold for the gum portion witti the 
third polymerizable resin suitable to form the gum t>ase 
of a denture; and placing the moM for the tooth portion 
and the mold for the gum portion in contiguous match- 
ing relationship and polymerizing the third polymeriza- 
ble resin to obtain a cbjplicate of the original dentore. 

Carrying out this process in a flask for general 
odontotechny use involves a w^e of material arxl the 
possibility of a certain amount of imprecision in the copy 
of the denture, due to the fact ttiat conventional flasks 
have a much greater capacity than ttiat required to canry 
out the process in question, which also involves a cer- 
tain amount of impredsfon in reproduction of the 
impression which, alttiough not a problem in conven- 
tional odontotechny use, for the purposes of the present 
invention might produce unsatisfactory results. 

The flask apparatus according to the present inven- 
tion has therefore been designed to carry out the proc- 
ess indicated atxyve, and is not suitable for general 
odontotechny use according to conventional mettiods. 

Use of the apparatus according to the present 
InventicHi also involves certain practical adjustments to 
some of the process operations, as well as rendering 
the w hole operation quicker and iTx>re effective, as 
mentioned atx)ve. 

For example, tx>th the operations of erYt>edding the 
original denture respectively for the gum portion using 
plaster and for the tooth portion using the first polymer- 
izable restn material are performed by direct pouring 
into the apparatus of tiie plaster and of the polymeriza- 
ble material, witti the original denture already positioned 
in the apparatus itself, unlike the process described in 
the previoi^ application, in which these operations had 
to be carried out manually, like in conventional flasks, 
after preparation of a hard plaster t>ase arxJ the subse- 
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quent introduction of this base into the ftask. after which 
liquid white scaglida type plaster ts poured into it 
Equally, the silicon type potymerizable resin was manu- 
ally molded around the tooth portion, the flask was 
dosed, arxi then the resin was embedded in a mold of 
liquid white plaster to fill the flask. 

In the apparatus according to the present invention, 
the use of liquid white plaster is completely eliminated 
arxJ the material used for the mc^. whether hard plaster 
of potymerizable resia is poured directly into the appa- 
ratus with the original denture in position, giving a nota- 
ble saving in time and material and increased predskm 
in the resulting product. 

An object of the present invention is therefore a 
flask apparatus for the production of a copy or diplicate 
of a denture original made up of a tooth portion and a 
gum portion, said apparatus b^ng characterised by the 
fact that it comprises a lower mokJ destined to contain 
plaster for the mokJ and impressbn of the gum portkHi 
of the original denture and a top countermokJ destined 
to contain silicon type potynierizable material for the 
mold and impressk>n of the tooth portion of the original 
denture, and in which the bottom mold and the top 
countermoki have sut>stantially the sanre volume and 
have a base with a central aperture, a cylindrical perim- 
eter wall equipped with thickenings arranged at sii>- 
stantially regular cfistances around the perimeter and a 
bore running through each of saad thk:kenings from the 
edge of the wall and the t>ase, the respective bores in 
the bottom mokt and in the top countermoM t>eing 
aligned to allow insertbn of a lock bolt engaging with a 
thread in the bore on the bottom moUarxJ. respectively, 
with a housing for the head of the boH in the top counter- 
mold, the tfiickness of the perimeter wall of the moUs 
growing narrower from the bottom to the edge of the 
wall to facilitate extraction of the bbck of material from 
the moM. at least one of the mokte being equipped with 
centeririg pins while the other mold is provided with cor- 
responding bores to house said pins for exact centering 
of the mokis, the volume of the bottom mokJ arvJ of the 
top countermokJ k>eing b^een 50 and 70 cm^ each, 
preferably 60 cutxc centimetres, and the distance 
between the edge of the perim^er wall and the base 
being between 21 and 24 mm. 
" A further object of the present invention is an 
improved process for the production of a duplicate of an 
original dentiffe in which the original denture is placed 
directly in the bottom mold, the dental moki plasty is 
p(Mired cBrecUy into the same bottom moM until the gum 
portion is covered and, after placing the centred 
countermoki on top of the bottom moM, the potymeriza- 
ble resin material for the tooth moM is poured directly 
into the countermoki throu£^ the central opening in its 
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In this way the apparatus is in an optimum condition ss 
both to undergo the pressing operatk>n to expel any 
excess mokJ material, arxi to be introduced into a water 
polymerizing apparatus at a pressur in excess of 
atmospheric pressure and at a terrperature of over 


lOO^C. 

The advantages of the pres^ invention are that 
the copy of th denture is produced in a shorter time 
when corrpared with tfie process of the Italian patent 
mentk}ned above, with a greater copying precisbn and 
with a saving of mold material as corrpared with the 
desaiptkHi given in the Italian patent mentioned above. 

In effect the size of the f lasK and in the first place its 
volume, its compact structure, whk:h allows an effective 
pressing operation and thus gives perfect adherence of 
the moM material to the original denture, and its 
reduced size, whrch allow polymer^tion to be carried 
out in conventional high pressure and high terrperature 
polymerisatk)n apparatuses, allow the duplk:ate denture 
to t>e produced in a shorter time and with greater pred- 
sion. 

In the process for preparation of the denture copy, 
the apparatus according to the present invention is nat- 
urally suitable to t>e used txjth during the phase in which 
the plaster and silkxxi polymer molds are prepared 
using the original denture, and during the stage in which 
the copy itself is produced by pdymer^on of krxiwn 
resins of metfiacrylk; type to reproduce the teeth and 
the gum base of the copy. 

What is more, a further advantage of the present 
inventkm is that all the operattons can be canied out 
without ever having to remove ttie irrpressbns from the 
moWs. which prevents any risk of ddbrmation of the 
irrpressk^ns and ensures working precisk}n. 

Using a oonverrtional f lasK on the contrary, it was at 
least necessary to remove the block of silrcon resin in 
order to access the sfiape of the dental arch, fill the 
shape with metfiacrylk: resin and carry out photo- 
pdymerisatkm. 

The invention will now be descrit>ed with refererx^e 
to the endosed drawings, in which: 

figure 1 shows an exploded and partially cross-sec- 
tbn view of the flask apparatus acoorcfing to the 
present invention; 

figure 1 is a bottom view of the top counternxjki; 
figure 3 is a top view of the bottom mokl; 
figure 4 is a top view of the top countermold; 
figure 5 is a bottom view of the bottom moM; 
figure 6 shews the original denture in the bottom 
nrK>U: 

figure 7 shows the flask dosed and filled; 
figure 8 illustrates extractkm of the original denture; 
figures 9, 10 and 1 1 show formatkx) of the denture 
copy;arxJ 

figure 1 2 shows the final stage of preparation of the 
copy. 

Rgures 1 to 5 show the ftask apparatus according 
to the present invention and figures 6 to 12 show Hs use 
in the duplication process of an original denture. 

The apparatus conrpr^es a bottom rTx>ki 1 and a 
top counternx>kJ 2, formed by a t>ase 3 and 4, respec- 
tively, and a sut>starTtially cylirxJrical perimeter wall 5 
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and 6, respectively. The base 3, 4 has a preferabty, but 
not necessarily, central opening 7. 8, respectively, which 
for the purposes of th process serves to push out th 
mold material (plaster or pdymerisable resin) as will be 
described in the following. 

' The perimeter walls 5, 6 have a certain number off 
thickened areas 9. 10, respectively, through which pass 
bores 11, 12. respectively. The bores 12 in the top 
countermold 2 are widened on the base 4, as incEcated 
by 13, to house the head of bolts 14 which pass throu 
the bore 1 2 and screw into a thread in the bore 1 1 . Th< 
bores 11 and 12 are afigned to albw the bolt to pass 
The bolt 14 can ateo come out through the base 3 anc 
t>e further fixed t>y means of a nut in contrast with the 
base itself (not shown). To give perfect centering of the 
two molds, pins 15 are provided, for example on the bot- 
tom mold 1, capable of engaging with corresponding 
hollows 16 on the edge of the opposite mold, for exam- 
ple the counternK>ld 2. 

Exact centerir^ of the molds serves to assemble 
them correctly, and to enable locking by means of bolts 
14. 

* On the edge of the perimeter wall, for example of 
the top countermold 2, slots 1 7 are formed, which serve 
to factlrtate separation of the flask by means of insertion 
of a mechank:al tool. 

The perimeter walls 5, 6, respectively, are for pref- 
erence slightly conical in shape, narrowing from the bot- 
tom towards the edge of the wall, to fadlitate extraction 
of the material in the moki when pushed upward 
through opening 7, 8 in the base at the end of the proc- 


With reference to figures 7 to 12, the use of the 
apparatus according to the invention in the process for 
production of a denture duplicate wDI now be descn'bed. 

Rgure 6 shows an original denture 18 made up of a 
gum portion 19 and a tooth portfon 20. The original 18 
is positioned in the bottom nrx)le 1 , into which is poured 
a material for use in dental mokis, pr^erably hard plas- 
ter, until reaching the level of the bottom of the teeth, as 
indicated in 21 in figure 7. Obvkxjsly during the opera- 
tk>n of pouring the plaster 21 the mokJ 1 is rested on a 
flat surface to prevent the plaster from running out 
through the opening 7 in the base. 

The top counternK>kl 2 is then fastened onto the 
nK>ld 1, centering it as indicated above. Through the 
central openirtg 8 in the base of the counternrx>ld 2 afirst 
polymerizable resin material 22 is then poured, pr^era- 
bly of a silicon type, to completely embed the tooth part 
20 of the original 18 to obtain an imprint of the dental 
arch. With the mokl material still fresh, the complex is 
placed in a pressof the type used in odontotechny. pref- 
erably an hydraulic press, to obtain perfect adherence 
between the original and tt)e vnoM nrtaterials. any 
excess of the latter being forced out through the central 
openings 7 and 8 in the molds. 

When hardening of the plaster and the polymeriza- 
ble material is completed, as shown in figure 8. the flask 
is opened again, the ori^nal 18 is extracted arxl 


10 


IS 


20 


25 


30 


3S 


40 


45 


50 


55 


returned to the user and there remain inside th mokil 
and the countermoM 2, respectivety, the plaster imprint 
23 of the gum portion and the imprint 24 made of the 
polymer 22 of the dental arch. 
*~ Rgures 9, 1 0 and 1 1 show the subsequent devefop^ 
ments In preparation of the denture duplicate. 

To prepare the teeth, keeping the silicon material 22 
insKle the countermold 2, the imprint 24 is f Oled with 
second polymerizable resin of the type normally 
for the constructfon of false teeth in resin, whrch is made 
up of powders and liquids that are mixed together and] 
well known in the fieM of odontotechny. The resin 
preferably a resin for bridges and crowns for use in pr< 
sure polymerizing machines normally used in the tradj 
for exanrple IVOCRON manufffi:tured t>y the Gei 
company IVOCLAR in a machine such as IVOMAT. 

After polymerisation has t>een completed, the dei 
tal arch obtained, indicated with 26 in figure 1 0. and thj 
teeth obtained are separated by cutting them with a cii 
cularntetal saw of the type used in odontotechny to fr< 
them from any excess material that does not form 
of the teeth themselves. 

The teeth 26 obtained in this way are relocated in] 
the silkxHi imprint 22 to reform the dental arch of the^ 
denture duplicate (figure 1 1). Figure 1 1 also shows the 
moki 1 with the plaster imprint 23 of the gum portion, 
which is fflled with a third potymerizat)le resin 27. whrch 
is also used to fill in the spaces left between the teeth in 
the imprint 24 of silkXMi material 22 in the countermold 
2. This type of resin is well known in the field of odonto- 
.techny and an example is the polymethylmethacrylate 
t>ased resin Meikxient, manufactured by the Germany 
oontpany Bayer. 

At this point the two parts of the flask, moki 1 and 
oounterrTK)kl 2, are cfosed up arxJ locked in the hydrau- 
lic press mentioned atxsve, to allow perfect adherence 
of the third resin to the respective imprints. The flask ^ 
then focked by insertfon of the bolts 14 in their respec- 
tive bores 11. 12 and locking of said bolts, so that the 
contents of the flask cannot move. The flask, locked in 
this manner, is then placed in a hot pdymerisatfon 
devnce, pr^erably a devfoe of the type IVOMAT manu- 
factured by IVOCLAR, in which polymerisation takes 
place at a temperature not exceeding 105°C and at a 
prp^re of approximatety 1 .2 bar (f igi^e 1 2). ^ 
^^It must be noted that the structure of the ftek 
devk:e according to the invention allows it to be used in 
a commercial machine of this type, which is normally 
available in odontotechny laboratories, whereas use of 
conventional flasks in these machines is not possible. 
The use of the apparatus according to the invention in 
polymerizing machines of this type alkws conskierable 
shortening of the waiting time required for complete 
polymerisation of the duplk»te denture. 

It should be noted in this regard that, as the size of 
an human derrtal arch remain within certain dim nsions, 
use of the invention has n^e it possible to carry out a 
process such as the one desaibed abov with extraor- 
dinary precision and in an extremely short time when 
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compared with the time nomnally reqiired for construc- 
tion of a conventional denture duplicate. In effect, the 
flask apparatus aocorcfing to the invention, by means of 
an original contMnation of structural and dimensional 
elements, is able, in a surprisingly simple manner, to 5 
provide an excellent product in a manner that is repro- 
ducasle and can easily be adapted to automatic operat- 
ing methods. 

The preferred and k>alanced cfimensions of the 
apparatus according to tfte tnverttion foresee a volume 10 
capacity of between 50 and 70 cm?, preferably of 
approximately 60 cm^, with a distance between the 
edge of the perimeter wall and the base of between 21 
and 24 mm. 

15 

Claims 

1. A flask apparatus for the productfon of a copy or 
duplicate of a denture original, made up of a tooth 
portion and a gum portioa 20 

characterised in that it comprises a kx^ttom 
mokl (1) destined to contain plaster for the mokl 
(21) arxl imprint (23) of tfie gum portion (19) of the 
original denture (18), and a top countermold (2) 
destined to hold a first polymerizable material for 2s 
the mold (22) and imprint (24) of the tooth portion of 
said original denture, and in which 

said bottom mold and said top countermoki 
are containers of substantially equal capacity, fiav- 
ing a base (3, 4) vi4th an opening (7, 8), a cylindrical 30 
perimeter wall (5, 6) provkled with thickenings (9) 
spaced around tfie perimeter in a sid>stantKilly reg- 
ular manner, and a bore (1 1) passing through each 
thickening from the edge of the wall to the base, 

the respective bores in the bottom moM and 3s 
in the top countennold being aligned to allow inser- 
tion of a fockboK (14) to engage with a thread in the 
bore in the bottom moU arxi wHh a hollow (13) for 
the he^ of tfie bolt in said top comtermoM, 

at least one of sakJ mokJs being provided 40 
with centering pins (15) and the ottier mokJ with 
corresponding tx>res (28) to hoM sakJ pins to give 
exact centering of the molds. 

2. An apparatus according to daim 1, in which 45 

the thickness of the perimeter mil of said 
mokls deaeases from the base ipwarcte to the 
edge of the wall to facilitate extraction of the moki 
blocks from the mokJ. 

50 

3. An apparatus according to daim 1 or 2, in whk;h the 
volume capacity of each of said bottom mold and 
top counter moW is between 50 and 70 cm^, prefer- 
ably 60 cm^, and the distance from the edge of the 
perimeter wall and the base is between 21 and 24 55 
mm. 

4. An apparatus according to any one of th preceding 
claims, in which said tx>tts (14) extend beyond the 


base of the moki (1) and are locked to sakl base by 
means of nuts. 

5. An apparatus according to any one of the preceding 
daims. in whrch sk>t8 (17) are formed on the edge 
of the perimeter wall of the top countermold to fadl- 
rtate detachment of the molds using a mechanical 
tool on completion of the operatfon of hardening the 
cast 

6. An apparatus according to any one of the preceding 
daims, in whk;h saki moMs are made by casting in 
aluminiumAzinc alloy. 

7. A process for the production of a copy or duplicate 
of an original denture made up of a tooth portion 
and a gum portion, in whk;h starting from the origi- 
nal denture an imprint is made in plaster of the gum 
portfon and an imprint is made in a first polymer of 
the tooth portion, the dental arch is reproduced in 
the irrprint of the tooth portion tyy polymerizing 
therein a second polymerizable material for artif k:ial 
teeth, the single teeth in the arch are separated and 
deaned. the artifidal teeth are once again arranged 
in their imprint, a third polymerizat)le resin material 
is inserted on them and in the imprint of the gum 
portion to form the gum portfon, and the tm> parts 
are jdned together and the resin polymerised, 

characterised in that it comprises the fbltow- 
'tr\Q operations: 

use of an apparatus as defined in any of the 
preceding daims; 

pladng of said original denture (18) with its 
gum portkxi (19) resting on the base of saki 
bottom moM (1) of the flask; 
pouring plaster for dental casts into sakJ bottom 
mokJ until covering sakI gum portion to form a 
plaster nrK>ki (21) of said gum portfon contain- 
ing an imprint (23) thereof; 
arranging the top countermokJ (2) on top of the 
bottom moki in Hs centred position so as to 
dose the flask; 

pouring into the top countenndd, through the 
opening in its base, said first polymerizat)le 
resin material until sakj top mdd is completely 
filled, thus covering the tooth portfon of saki 
original: and 

after having arranged the third potymerizak)le 
resin material in tfte imprints of the gum portion 
arxi the tooth portion, foddng the two moMs of 
the flask into positbn by screwing up saki bolts 
into sakJ threaded bores (11, 12) in tfie bottom 
moki and arranging the flask, locked in such a 
way, in an apparatus for polymerisation by 
immersion in pressurised water at a tempera- 
ture exceeding 100*^0 to polynterise saki third 
resin material to form the gum portion joined to 
the tooth portion. 
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8. A process aocorcfing to daim 7, in which said 
polymerisation of the third resin material is carried 
out in pressurised water at a temperature of 
approximately 105**C Bjn6 at a pressure of approxi- 
mately 1.2 bar for a period of approximately 15 min- 5 
utea 

9. A process accorcfing to daim 7 or 8. in which press- 
ing of said flask is carried out in an hydraulic press 

at approximately 2 atmospheres. 10 
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